Following isoelectric focusing, poliovirus can be detected at two pH values. The acidic form consists of poliovirus aggregates and the neutral form of single virions.
The apparatus used was essentially as described by Mandel (1971) . The pH gradient tube was filled with a 39% to 1% sucrose gradient containing 30 ~tl/ml of an ampholyte mixture prepared by mixing pH 2.5 to 5 Pharmalytes (Pharmacia), and pH 5 to 7 and pH 7 to 9 Ampholines (LKB) in a 2 : 1 : 1 proportion. A potential difference of 1500 V was applied for 30 min, followed by 2000 V for 2.5 h. In three successive runs, a 500 Ixl sample was removed at a different level of the pH gradient using a catheter. The measured pH of the samples was (a) 6-7, (b) 5-8 and (c) 5-0. In each case, 0.8 ~tg of pH]leucine-labelled type 1 (strain la/$3) poliovirus in 5 Ixl RSB buffer (10 mM-Tris-HCl, 10 mM-NaC1, 1-5 n'~-MgC1 z, pH 7-2) was added. The samples were then re-introduced at the original level and the electrofoeusing continued for 6 h at 2000 V. Fractions of 450 lal were collected into Eppendorf tubes starting at the top by means of a suction device (Mandel, 1971) . The pH of the fractions was measured (0). After removal of 50 ~tl for a radioactivity assay (I--1), the remainder was centrifuged at 12000g for 10 min at 4 °C and the radioactivity in 50 ~tl of the supernatant determined (Jk). 1 , except that the polarity of the electrodes was reversed. The virus sample was introduced at pH 4.9. Fig. 3 . Low-speed sedimentation of poliovirus in ampholyte mixtures as a function of pH. An electrofocusing column was prepared as described ( Fig. 1 ) and the pH gradient formed by applying 1500 V for 30 min, followed by 2000 V for 2-5 h. The contents of the column were then collected in 750 ~tl portions and the pH of each was determined. Using these samples, a series of ampholyte mixtures from pH 4.5 to 8-0 was prepared. To 500 I11 of each mixture, 0.3 ~g of the same 3H-labelled virus preparation as used in Fig. 1 was added. After standing at 4 °C for 30 min, followed by centrifugation at 12000 g for 10 min, the radioactivity in the supernatants was measured. ) was then added and the mixture was again allowed to stand for at least 30 min at 4 °C. Sucrose stock solutions ofpH 8.25 and 3.3 were made with pH 7 to 9 Ampholines or pH 2.5 to 5 Pharmalytes diluted 1 : 33 in either 15 % or 45 % sucrose, and used to make 15 to 45 % sucrose gradients in 5.5 ml centrifuge tubes. Samples (a) and (c) were layered onto a pH 8.25 gradient and sample (b) onto a pH 3.3 gradient. Centrifugation was for 105 min in an MSE SW60 rotor at 75000g. occurs before the particles in the B form reach their isoelectric pH. The acid aggregation of poliovirus in other buffers was documented by Totsuka et al. (1978) .
Poliovirus in ampholyte at pH 8.25 sedimented as 160S virions (Fig. 4a) . At pH 3.3, however, most of the virus was found at or near the bottom of the tube (Fig. 4b) . When virus was first incubated at pH 3-3 and then at pH 8.25, it sedimented as 160S particles, thus demonstrating the reversibility of pH-dependent aggregation (Fig. 4c) .
In conclusion, we propose that the A peak (pI approx. 6-5) corresponds to monomeric poliovirions. At low pH, however, the virions form aggregates with an isoelectric pH around 4-2, i.e. a B peak. This interpretation is based on the following observations. (i) Poliovirus recovered from a B peak after focusing can be pelleted by low-speed centrifugation; (ii) this is also true of virus mixed with ampholytes at acid pH; (iii) the same pH values cause the virus to aggregate and to focus as the B form; (iv) aggregates formed at low pH dissociate when the pH is raised. The observation that virus harvested from a B peak will focus as the A form when re-introduced at pH 7 (Mandel, 1971) can be explained by the reversibility of pH-dependent aggregation, as well as by a conformational transition of individual virions. However, our findings failed to demonstrate a conformational transition, and showed that the A and B forms of poliovirus can be explained by pH-dependent aggregation.
